
resection followed by 
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In addition, two years p r e v h d  

It sewed clear, because of the tocation of the tumor and thc diminished pulses distslly, that 
excision of thio tttmor would surely require r e d o n  of the femoral artcry. Thc possibility d 
the extremity surviving femoral artapy I i g a h  in an amiorclerotic 75 year ald man with 
wricalnr fibrillation seemed remote. Accordin&, the decision was made to attempt an arterial 
transplant. Since no suitable vessel was then available in our “artery bank,” the patient was 
dbchorqed, to be d l e d  in when a vessel was obtained. In spite of the alert moperation of four 

4. For example, overwhelming septic disease, virus direrse,or leukemia. 
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g excessive, and the leg remained comfortable and functional. The patient 
the hospital in goad condition, and when he was seen in Octokr  1954 OQC 

operatian, the right femoral pulse urd the right anterior dbii pdr 
thewof 
oi *tmt 

e. The patient is lcadmg UI &ve life and having minimal cd 
badage. There has been no CVidmEe of I d  reCITrrCDCe of the 
The pathologic diagnosis wan narrog& ~prcoma. 

Fig. Z.-Semidiagrammatic sketch of h op&w 

ligpment and measured appraximatety 3 I& 4 an. 
movable beneath the skin, and it a m r e d  to lie the. *d vessel& 
once again at this time we had no vessel in our "artery bsnk" which was not outdated, and a 
period of four weeks elapsed before a suitable vevsel was obtained for hgnsplantation, in spite 
of the fact that the aid of four large army general hospitals as well aa our own local hospitals 
was enlisted. Three such vessels were then obt?ined almost simul-y, and accordingly 
operation was undertaken on Oct. 26, 1949 (fig. 2). 

The tumor was excised en bloc with a l ibrat  margin of tissue on all sides. It was found that 
the b o r  enclosed the common femoral artery and vein at a paint just above the bifurcation. 
Its origin appeared to be from the femoral nerve. Accordingly, a long segment of femoral nerve 
togaher with sections of femoral artery and vein including the bifurcation were removed with 
the tumor. The deep femoral vessels were ligated. To bridge the arterial defect a segment of 
brachial artery obtained at operation from a young man having a disarticulation of the shoulder 

r reronrtrwtion in case 2 
. 

. 



Fig. 3 1 ,  the arl aft before inserti n case 2. B, aftc on of the graft, blood 
flow is resumed. Note the &en contour of the reconstructed vessel. 

i 
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Fig. 4.-An arteriogram made one year after operation outlines the apparently normal lumen 
of the reconstructed femoral artery in case 2. 



c 

Fig. 5.-A photograph of the lower extremities rhows the moderate swelIing but good func- 
tion of the right leg six months after opcption in caae 2. 

includes going to dances with her husband. T k  artery appears normal 011 arteriography. There 
is no evidence of recurrence of the tumor, which proved to be neurogenic sarcoma (fig. 5 ) .  
CASE 3.-W. K., a 79 year old man, was admitted to the Colorado Gmeral Hospital on 

Jan. a, 1950, with a tumor in the right femoral region which had been growing rapidly in the 
past year and a half. About ten years before his admission, he noticed a small nodule in this 
area about the size of a marble. The mass remained relatively unchanged in size until about 
one and one-half years previously, when it began to enlarge slowly until it approximated the 
size of a hen’s egg, Three months before his admission, partial excision was carried out in 
another hospital. The pathologic report was “anaplastic sarcoma.)’ After the partial excision 
the tumor began to grow rapidly, and at  the time of the patient’s admission it was a somewhat 
lobulated, purplish red, highly vascular mass over the femoral triangle on the right side. The 
leg was edematous, and there were diminished pulsations in the right peripheral arteries as 
compared with those in the opposite leg. The tumor invaded the overlying skin and was adherent 
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to W y i n g  f a d l  tissues but was not fixed to bone. On the day of admission a needle biopsy 
was performed, which confirmed the dugmsis of sarcoma. The chest roentgenogram was normal, 
and 1w other evidence of metastasis was presmt. The patient had advanced arteriosclerotic hart 
disease with dmpensated heart failure when given digitalis therapy. 

On Jan 30, 1950, resection was undertaken (fig. 6). The tumor appeared to arise just beneath 
ud kterd to the femoral vessels but did not involve the femoral nerve. The common femoral 

sed the tumor and was thrombosed; the lateral wall of the femoral artery at tk 
nne firmly attached to the tumor. The Mock rLyctioa hrudsd ports of dl stnretprrl, 

ta the tumor, the external oblique fasck, PaFlpprt' 
&&a, as wd l  as the right testicle and the spermatic cwd. 
about 2 inches (5 an.) in length and iacluded the bifuteatios 
hmgth obtaiacd from a 30 year old man Mled in a cave-in 

F '  

%. 6.--semidugrammatic sketch of the operative findings and vascular reconstntcth in case 3. 

thc 01% After the subre arpstomosis, the blood flow appeared adequate d palpation of the 
'&r& pedis r e v d c b  a strong pulsation. Fifty milligrams of heparin was iuj- into the artery 
above the graft. Closure was extremely difficult because of the resection. An attempt w a s  
m ~ d c  to Ewer the graft by pulling muscle flaps over the top, and this appeared to have succeeded. 
The skin defect was 90 extensive that split-thickness grafts were used to cover the wound A hip 
spica was applied, and the patient returned to the ward, having tolerated the procedure well. 

During the next week his course was uneventful, and the extremity was warm with good 
arterial pulsations and minimal swelling. However, six days after operation, a t  the time of the 
first change of dressing, a most alarming situatbn was found. The muscle bellies which had 
been pulled across to bury the graft had separated, and in the center of the wound a small area 
of skin graft had melted away, exposing about 1 cm. of the upper segment of the arterial graft 
which could be seen pulsating well but which was completely uncovered. The following mar&& 
therefore, a sliding flap from the scrotum was pulled across the wound in order to cover this 
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g the waft ruptured at the site where it had been exposed, Md 
lial hemorrhage took p1ac.e. With multiple transfusions the cireulathg @d 
I while temporary ctamps were applied to the femoral artery to EQlltrol 
tnt was rushed to the operating roam, where an attempt MI d C  to d 

g d t  by suture rren 

msck Aaps swung from 
from another acute ewan 
pomry compression of the 
At this point, it became ev we were J C O ~  

to save his leg. Accordingly, defeat was admitted, tbe petient was taken to the operating 
and the common femoral artery’was ligated. Since tbe which &d@ just 
below the knee, a supracondykar amputation was performed three dan later. After thib thc 
patieat made an uneventful recovery ladling UI *the life with th 
aid of crutches, which he has learned to use with exhoordimry ficilib for a man of 80 Yurs 
with arteriosclerotic heart disease There is IK) evidence of local or tnetvtatic reCUtrcnce Of the 
tumor, which was found to be a rhabdorhyosprcoma. 

.t the pruent time 

COMMENT 

We feel that the success of an arterial homograft depends primarily on t w h n i d  
factors relating to its insertion, although it is probable that a graft which has not 
been stored in excess of 90 days is preferable to one with a greater duration of 
storage.2n Meticulous attention to asepsis, delicacy in handling of the tissues. 
avoidance of desicrat 

anas,tonioses, must of  c 
ional factors tnust be 

t vessel at both ends of the defect is of pri 
in the caliber of the vessel at a suture linchos 
be a strong initiating factor for thrombosis an 
in the third patient, 

ed artery shall be totally 
sure that this is the 
and the failure of the procedure 
always be taken to ,insure adequate 

We believe that the possibility 
inely resorting to amputations, 

tive of lasting deformity &serves a 
years it was passed d m  as an axiom 
necessary to perform an amputation 
be performed at a level at least as far 
amputation for an osteogm 
the knee joiat a d  amputation for o 
should involve hip joint 
c))ough cases in which th 
surety that the value of this original concept has 
k m e  the practice 
located at the lower 
pximal joint amputation had 
recurrences in the soft tissues or 

‘ disptaved It has now 

the OM axiom of 
would con& of 

eye has shown that 

6. Coley, B.: Neoplasm of Bone, New York, Paul B. Hoekr, Inc., 1949. 



such stump recurrences do not result after high thigh amputations except in the 
rarest of instances. Most deaths from osteogenic sarcoma result from distant 
metastases, and local recurrences in the stump are not a problem. 

It is our belief that in selected cases, soft part sarcomas likewise can be adequately 
resected without necessarily resorting to amputations. It is certainly true that a 
review of the ' histories of patients with neurogenic sarcoma, fibrosarcoma, 
synovioma, and similar tumors will show that local recurrences following limited' 
surgical removal have been frequent. In one case presented here today, the patient 
had been previously operated on three separate times. We h v e  a feel& that it is 
the f a r  of damaging or sacrificing vital nerves or vascular structures which has 
prevented adequate removal in the initial operative attack in many such cases. 

On previous occasions we have noted the practicality of sacrificing such struc- 
tures as the main veins in an extremity and, on some occasions, a 
trunk and still leaving the patient with the functional result that far 
which can be obtained through the use of prostheses fonowing amputation. Speci- 
fically, we have found that when the femoral nerve is totally sacrificed a useful 
limb is still possible through the innervation of remaining muscl 
the obturator and sciatic nerves. Simihrly, we have sacrifice 
and found the patient able to carry on provided the femoral nerve is preserved. 

Up to the present time, despite recognition of the above facts, our ability to 
circumvent the tumor in some cases has been blocked by the ill effects resulting 
from interruption of a main arterial vessel. That is, although it may have been 
possible to circumvent the tumor adequately by sacrificing major muscle groups,/ 
nerves and veins, nevertheless, if the main artery was sacrificed, gangrene w y  sucdi 
a routine complication that amputation was usually resorted to as the initial pro- 
cedure, despite the fact that adequate removal of the tumor could be accomplished 
without sacrificing remaining major neuromuscular groups which would leave the 
patient with a functional result better than any that could be obtain4 by the usual 
prosthetic restoration. 

on maiignant soft part tumors. Nevertheless, we feel that in selected cases it is 
possible to carry out radical excision of these growths and leave behind weight- 
bearing and neuromuscular components whose additive value supersedes that of 
ordinary prosthetic restoration. These cases demonstrate barrier to remov- 
ing such sarcomas, even though they may be invading a rterial vessel, can 
be eliminated. 

- 

,- 

W e  should not like our remarks construed as a plea for limited surgical attack. 

SUMMARY 

Three patients have been presented in whom radical local excision of sarcoma 
in the right femoral area of necessity included significant portions of the femoral 
artery. The gap in the arteries thus created was repaired by the insertion of arterial 
homografts in two patients and of a free autogenous venous graft in the third. Good 
functional survival of the limb was obtained in two patients, but failure was experi- 
enced in the third because of inadequate wound closure. 

The use of a preserved arterial homagraft for bridging large defects in main 
peripheral arteries seems to offer considerable promise as an adjunctive technique 
in the adequate resection of certain peripheral malignant neoplasms. 
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